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  Introduction and Methodology Chapter 1:

A. INTRODUCTION 

The New York City Department of Design and Construction (DDC), on behalf of the New York City 

Department of Environmental Protection (DEP), is proposing the 9th Street Infrastructure Improvements 

project (Capital Project SEK20068) in the Gowanus neighborhood of Brooklyn (see Figure 1). The proposed 

project site includes streetbeds on the east and west sides of the Gowanus Canal and includes a portion of 9th 

Street between Smith Street and the Canal; 9th street between the Canal and 2nd Avenue; and 2nd Avenue 

between 7th Street and 9th Street (see Figure 2). The project is necessary to upgrade the stormwater 

infrastructure and alleviate flooding in the vicinity of the project site by replacing the existing stormwater 

collection sewers along 9th Street, including replacement of two existing outfalls on the Canal (one of the 

west side and the other on the east side) that would provide the needed drainage outlets to the Gowanus 

Canal for the collected stormwater. The project will require permits and approvals from various city, 

state, and federal agencies, including DEP, the New York City Department of Transportation 

(NYCDOT), the New York City Department of City Planning (NYCDEP), the New York State 

Department of Environmental Conservation (NYSDEC), the New York State Department of State 

(NYSDOS), and the United States Army Corps of Engineers (USACE). The project is therefore subject to 

City Environmental Quality Review (CEQR), the State Environmental Quality Review Act (SEQRA), 

and Section 106 of the National Historic Preservation Act of 1966. DEP is serving as lead agency for the 

environmental review. 

The principal objective of the proposed project is to improve drainage over an approximately 10-acre area 

by replacing a substandard and undersized drainage system with approximately 1,300 linear feet of new 

stormwater collection sewers; this new system would improve drainage thereby alleviating street and 

property flooding. The proposed storm sewers would collect the stormwater runoff and direct it to two new 

replacement outfalls, one on either side of the Gowanus Canal at 9th Street, which would provide a drainage 

outlet for the collected stormwater. The outfall on the western side of the Canal will be 18 inches in diameter 

and it is replacing an existing 12-inch storm sewer at that location. The outfall on the eastern side of the Canal 

would measure 42 inches and also replace an existing 12-inch storm sewer line. The proposed project would 

also improve sanitary infrastructure by installing a new, approximately 800-foot-long new sanitary sewer 

along 9th Street east of the Canal and replacing sections of combined sewers along 2nd Avenue. The 

project would also upgrade water supply by replacing old, unlined, cast iron water mains; in addition, the 

project would resurface all streets affected by construction.  

In a comment letter dated August 17, 2016, the New York City Landmarks Preservation Commission 

(LPC) determined that the project site was potentially sensitive for archaeological resources associated 

with the precontact and historic period (notable colonial period and the 19th century) occupation of the 

project site and requested that a Phase 1A Archaeological Documentary Study of the site be prepared. In a 

comment letter dated August 23, 2016, the New York State Historic Preservation Office (SHPO) noted 

that the project site is located within a generalized area of archaeological sensitivity and also requested 

that a Phase 1A study of the project site be prepared. This document has been prepared to satisfy these 

comments.  
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B. RESEARCH GOALS AND METHODOLOGY 

The following Phase 1A Archaeological Documentary Study of the Capital Project SEK20068 project site 

has been designed to satisfy the requirements of SHPO and LPC, and it follows the guidelines of the New 

York Archaeological Council (NYAC). The study documents the development history of the proposed 

project site and its potential to yield archaeological resources, including both precontact and historic 

cultural resources. In addition, this report documents the current conditions of the project site and 

previous cultural resource investigations that have taken place in the vicinity. 

This Phase 1A Archaeological Documentary Study has four major goals: (1) to determine the likelihood 

that the project site was occupied during the precontact (i.e., Native American) and/or historic periods; (2) 

to determine the effect of subsequent development and landscape alteration on any potential 

archaeological resources that may have been located at the project site; (3) to make a determination of the 

project site’s potential archaeological sensitivity; and (4) to make recommendations for further 

archaeological analysis, if necessary. The steps taken to fulfill these goals are explained in greater detail 

below.  

The first goal of this documentary study is to determine the likelihood that the project locations were 

inhabited during the precontact or historic periods and identify any activities that may have taken place on 

the project site that would have resulted in the deposition of archaeological resources. To determine the 

likelihood of the project site’s occupation during the precontact and historic periods, documentary 

research was completed to establish a chronology of the project locations’ development, landscape 

alteration, to identify any individuals who may have owned the land or worked and/or resided there, and 

to determine if buildings were present on the project locations in the past. Data was gathered from various 

published and unpublished primary and secondary resources, such as historic maps, topographical 

analyses (both modern and historic), historic photographs, newspaper articles, local histories, and 

previously-conducted archaeological surveys. These published and unpublished resources were consulted 

at various repositories, including the Main Research Branch of the New York Public Library (including 

the Local History and Map Divisions). File searches were conducted at LPC, SHPO, and the New York 

State Museum (NYSM). Online textual archives, such as Google Books and the Internet Archive Open 

Access Texts, were also accessed. 

The second goal of this Phase 1A study is to determine the likelihood that archaeological resources could 

have survived intact on the project site after development and landscape alteration (i.e., erosion, grading, 

filling, etc.). Potential disturbance associated with paving and utility installation was also considered. 

Historic maps documenting structures on the project location were analyzed; in addition, historic and 

current topographical maps were compared to determine the extent to which the project locations have 

been disturbed. After identifying the likelihood that archaeological resources were deposited on the 

project site and that they could remain intact given subsequent development and landscape alteration, a 

sensitivity determination was made for the project locations for both precontact and historic period 

resources. As described by NYAC in their Standards for Cultural Resource Investigations and the 

Curation of Archaeological Collections in New York State, published in 1994 and subsequently adopted 

by SHPO (see page 2): 

An estimate of the archaeological sensitivity of a given area provides the archaeologist 

with a tool with which to design appropriate field procedures for the investigation of that 

area. These sensitivity projections are generally based upon the following factors: 

statements of locational preferences or tendencies for particular settlement systems, 

characteristics of the local environment which provide essential or desirable resources 

(e.g., proximity to perennial water sources, well-drained soils, floral and faunal 

resources, raw materials, and/or trade and transportation routes), the density of known 

archaeological and historical resources within the general area, and the extent of known 
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disturbances which can potentially affect the integrity of sites and the recovery of 

material from them. 

The third goal of this study was to make a determination of the project site’s archaeological sensitivity. 

As stipulated by the NYAC standards, sensitivity assessments should be categorized as low, moderate, or 

high to reflect “the likelihood that cultural resources are present within the project area” (NYAC 1994: 

10). For the purposes of this study, those terms are defined as follows: 

• Low: Areas of low sensitivity are those where the original topography would suggest that 

Native American sites would not be present (i.e., locations at great distances from fresh and salt 

water resources), locations where no historic activity occurred before the installation of municipal 

water and sewer networks, or those locations determined to be sufficiently disturbed so that 

archaeological resources are not likely to remain intact. 

• Moderate: Areas with topographical features that would suggest Native American occupation, 

documented historic period activity, and with some disturbance, but not sufficient disturbance to 

eliminate the possibility that archaeological resources are intact on the project site. 

• High: Areas with topographical features that would suggest Native American occupation, 

documented historic period activity, and minimal or no documented disturbance. 

As mentioned above, the fourth goal of this study was to make recommendations for additional 

archaeological investigations where necessary. According to NYAC standards, Phase 1B testing is 

generally warranted for areas determined to have moderate sensitivity or higher. Archaeological testing is 

designed to determine the presence or absence of archaeological resources that could be impacted by a 

proposed project. Should they exist on the project locations, such archaeological resources could provide 

new insight into the precontact occupation of the Gowanus neighborhood of Brooklyn, the transition from 

Native American to European settlement, or the historic period occupation of the project site. 

C. ARCHAEOLOGICAL SIGNIFICANCE OF THE GOWANUS CANAL BULKHEAD  

The Gowanus Canal Bulkhead has been determined eligible for listing on the State and National Registers 

of Historic Places (S/NR). The eastern and western bulkhead walls of the Canal run through a portion of 

the project site at Smith Street and the two new outfalls would replace existing outfalls within the 

bulkhead walls. Based on documentary evidence, the wood retaining structures comprising the bulkhead 

are not expected to extend more than twenty feet inland of the current bulkhead face. The bulkhead’s 

significance and the segments considered sensitive are described in greater detail below. 

SIGNIFICANCE OF THE GOWANUS CANAL BULKHEAD 

In 2004, on behalf of the United States Army Corps of Engineers (USACE), Hunter Research, Inc. 

(“Hunter”), Hunter Research, Raber Associates, and Northern Ecological Associates, Inc. completed a 

document entitled National Register of Historic Places Eligibility Evaluation and Cultural Resources 

Assessment for the Gowanus Canal in connection with their Proposed Ecosystem Restoration Study. This 

document presented the history of the Gowanus area and delineated a Potential Gowanus Canal Historic 

District, which the New York State Historic Preservation Office (SHPO) subsequently determined to be 

eligible for listing on the State and National Registers of Historic Places (“S/NR”). The Gowanus Canal 

bulkhead was identified in the 2004 Hunter, et al. report as contributing to the S/NR-eligible Gowanus 

Canal Historic District.  

According to the 2004 Hunter, et al. report, the Gowanus Canal is approximately 5,470 feet long and 100 

feet wide, and encompasses about 11,200 linear feet of bulkhead. The report stated that during the earliest 

period of Gowanus Canal construction in the 1850s, timber sheet piling was used to create the Canal 

bulkheads. However, “timber cribwork was the preferred and principal type of Gowanus Canal bulkhead 

beginning in the mid-1860s, and probably replaced most of the early sheet pile construction” (Hunter, et 
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al. 2004: 3-2). None of the original timber sheet pile construction appears to remain intact today. Timber 

“cribwork” is estimated to comprise over 70 percent of the total existing bulkhead along the Canal.  

The archaeological value of the bulkheads was described in the report as follows: 

Cribwork bottoms could include new information on vernacular adaptations of a well-

established bulkhead form to marsh conditions. It is also possible that fill material in 

cribwork bulkheads might allow for relative dating of bulkhead sections, and for 

additional information on fill material sources (Hunter, et al. 2004: 4-8). 

ASSESSMENT OF GOWANUS CANAL BULKHEADS 

The 2004 Hunter, et al. report did not identify contributing and non-contributing sections of bulkhead; 

however, it did acknowledge that the age, construction type, and integrity of the bulkhead varies by canal 

segment. The report includes a map of the Canal with bulkhead construction types identified based on low 

water inspection. It was estimated that “bulkheads with confirmed timber cribwork components total 69% 

of inspected project areas, with probable cribwork foundations covered with rip-rap comprising another 

4%” (Hunter, et al. 2004:3-6). Other portions of the bulkhead consisted of concrete, steel sheet piling, and 

wood piles. In December 2010, John Milner Associates, Inc. (JMA) and Douglas C. MacVarish prepared 

Gowanus Canal Preliminary Bulkhead Study, commissioned by the Environmental Protection Agency 

(EPA). This study reviewed the bulkhead typology presented in the 2004 report, presenting Adam 

Brown’s 2000 bulkhead types, and restated the 2004 report’s conclusion that the bulkhead system as a 

whole constitutes a contributing feature within the Historic District. The report went beyond the 

conclusions of the SHPO-approved 2004 report to make a general recommendation “that all portions of 

the bulkhead that can be dated to before 1960 be considered” S/NR-eligible (JMA 2010: 22). In general, 

the Gowanus Canal bulkhead has been determined to extend approximately 20 feet below mean low water 

level, with four or five additional feet above the low water mark. The horizontal extent of the bulkhead, 

from the canal landward, is generally between 14 and 20 feet (JMA 2010). Later repairs to the Canal 

bulkhead consist of concrete, steel sheet piling, and wood piles. 

ASSESSMENT OF PROJECT SITE BULKHEADS 

The 2004 Hunter, et al. report does not include the bulkheads in the line of 9th Street in its analysis, 

presumably because of the alterations to the bulkhead in this area associated with the construction of the 

existing 9th Street Bridge. The report does identify Steel Sheet and Timber Sheet piling immediately 

north of the bridge on the west side, near the proposed outfall. On the east side of the Canal, the report 

identifies “timber cribwork with intact faces above mean low water”; however, this location is north of 

the proposed outfall location to the east of the Canal (Hunter, et al. 2004: 3-3). To the south of 9th Street 

on both the east and west sides of the Canal, Hunter identified the bulkhead walls as “timber cribwork 

with new/recent sections above mean low water” (ibid). It therefore does not appear that the proposed 

project would result in impacts on the historically significant portions of the Gowanus Canal bulkhead.  

D. SUMMARY OF PREVIOUS ARCHAEOLOGICAL INVESTIGATIONS OF THE 

PROJECT SITE AND VICINITY 

Many archaeological investigations have been completed in the immediate vicinity of the project site and 

limited archaeological monitoring was completed within the project site itself. These investigations are 

summarized in greater detail in this chapter. Only those investigations with specific relevance to the 

project site are listed here; a thorough and complete list of archaeological investigations in the general 

Gowanus area can be found in Hunter (2011) and Dietrich and Loorya (2012). Several additional 

investigations that were completed in the vicinity, but that focused solely on the conditions of the 

Gowanus Canal bulkhead, are not included here.  
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ARCHAEOLOGICAL SENSITIVITY STUDY OF THE GOWANUS CANAL 

In 2011, Hunter conducted an extensive archaeological sensitivity study of the area surrounding the 

Gowanus Canal (Hunter 2011). This report followed a similar study completed by Hunter in 2004. 

Though the study did not focus explicitly on streetbeds, it did include the location of the project site in its 

entirety and also included extensive background information regarding the surrounding area, including 

the Battle of Long Island and the alleged burial of soldiers in the vicinity of the project site. The study 

identified numerous areas of archaeological sensitivity throughout the study area, though none were in the 

location of the project site. The study identified two potential locations that may have been used as a 

burial ground following the Battle of Long Island in 1776. The first is in the area between 7th and 8th 

Streets and 3rd Avenue and 4th Avenue; this location represents the commonly reported location of the 

burial ground based on Field’s 1869 map of the Battle of Brooklyn. The second is in the vicinity of the 

block bounded by 1st Street and 2nd Street, between the Gowanus Canal and 3rd Avenue, in the vicinity 

of the burial location as depicted by Fraser (1909). The Hunter study identifies other areas of sensitivity 

associated with historic mills and mill dams, the bulkhead walls lining the Gowanus Canal, and sunken 

ships. The 2011 Hunter study did note the presence of the Cole’s Mill Dam tide mill complex in the 

location of the western portion of the project site. However, the report concluded that this location was 

not sensitive as a result of extensive disturbance caused by the construction and maintenance of the 9th 

Street elevated viaduct and piers as well as the footings for the 9th Street Bridge over the Gowanus Canal.  

GOWANUS CANAL AREA HISTORIC RESOURCES INVENTORY AND LIMITED PHASE 1A 

DOCUMENTARY AND ARCHAEOLOGICAL SENSITIVITY REPORT 

In 2012, architectural historian Gregory G. Dietrich and archaeologist Alyssa Loorya authored an 

extensive architectural and archaeological resources assessment of the area surrounding the Gowanus 

Canal on behalf of a local community group known as Friends & Residents of Greater Gowanus. Like the 

2011 Hunter Research study, the project site was included within the study area assessed by Dietrich and 

Loorya; however, that investigation did not specifically investigate the archaeological sensitivity of the 

streetbed itself. The report also included extensive background information on the Battle of Long Island 

and the alleged burial location of the Maryland soldiers who perished in 1776. Dietrich and Loorya 

identified an alternate location for the reported burial ground, and suspected that it was one block to the 

west of the traditionally reported site, in the area by 6th Street, 8th Street, 2nd Avenue, and 3rd Avenue. 

This report makes reference to Cole’s Mill, but does not summarize its history nor does it identify it as an 

area of archaeological sensitivity. Finally, the report assessed the archaeological sensitivity of three sites 

along the northern side of 9th Street between 3rd Avenue and the Gowanus Canal (adjacent to the project 

site), which were determined to have no to low archaeological sensitivity.  

PROPOSED KINDERGARTEN CENTER AT 168 8TH STREET PHASE 1A STUDY 

In May 2016, AKRF prepared a Phase 1A study for the site of a proposed new school located on 8th 

Street between 3rd and 4th Avenues in Brooklyn. The report summarizes the history of that site, which 

has been identified by representatives of local community groups as a Revolutionary War burial ground. 

Extensive documentary research was conducted; however, no primary source documentation could be 

located to confirm that the site had ever been used as a burial ground. The report incorporated research 

independently conducted by William J. Parry, Ph.D., a professor of archaeology at Hunter College of the 

City University of New York and a board member of the Old Stone House in Brooklyn (Parry 2016). Dr. 

Parry’s research revealed no indication that the burial of soldiers killed in action actually occurred in the 

vicinity of the project site. Furthermore, Dr. Parry presented evidence that far fewer men were killed on 

the battlefield than has been reported, with many only having been wounded during the fighting. Dr. 

Parry hypothesized that the dead soldiers may have been interred in a family cemetery, such as the one 

located on the grounds of the Cortelyou House to the northeast of the project site. Dr. Parry concluded 

that there is not sufficient “evidence to focus on any single site, to the exclusion of others” when 
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attempting to identify the burials, which he suggests would be “isolated military burials anywhere in the 

neighborhood” and were likely disturbed by subsequent development (Parry 2016: 10). The Phase 1A 

determined that the site was not sensitive for precontact archaeological resources, but that it had moderate 

potential to contain 19th century shaft features (e.g., cisterns, wells, and privies). The report 

recommended Phase 1B testing on the site to confirm the presence or absence of archaeological resources 

or evidence.  
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  Environmental and Physical Settings Chapter 2:

A. CURRENT CONDITIONS 

The project site is currently occupied by active streetbeds, each of which contains various utility lines (see 

Appendix A and Photographs 1 through 6). The proposed outfalls will be placed in the location of 

existing outfalls within the bulkheads on either side of the Canal (see Photographs 7 and 8).  

B. GEOLOGY AND TOPOGRAPHY 

The borough of Brooklyn is found within a geographic bedrock region known as the Atlantic Coastal 

Plain Province. This has been described as “that portion of the former submerged continental shelf which 

has been raised above the sea without apparent deformation” (Reeds 1925: 3). Soils on Long Island, on 

which Kings County is located, are composed of glacial till or undifferentiated sediments such as sand 

and clay. The Atlantic Coastal Plain is typified by “flat, low-lying” ground “that slopes very gently 

toward the sea” (Isachsen, et al. 2000: 149). The glacial till was deposited by the massive glaciers that 

retreated from the area toward the end of the Pleistocene epoch (1.6 million years before present [BP] to 

approximately 10,000 years BP). There were four major glaciations that affected New York City, 

culminating approximately 12,000 years ago with the end of the Wisconsin period. During the ice age, a 

glacial moraine bisected Brooklyn, running in a northeast-southwest direction and marking the location of 

the southernmost point of the most recent glacial event (Schuberth 1968). The deposition of glacial till in 

the wake of the retreating glaciers resulted in the creation of sand hills, known as kames, across New 

York City, some of which rose to heights of one hundred feet.  

The landscape surrounding the project site has been significantly modified over the last three centuries as 

a result of the filling in and channeling of the Gowanus Creek—a large body of water that formerly ran in 

the vicinity of the modern Canal—the grading associated with the construction of streets in the 

neighborhood, and residential and industrial development. Before the late-19th century, when the 

Gowanus Canal was constructed, the project site was inundated by the Gowanus Creek and its associated 

marshland. As seen on the 1776 Ratzer map (depicting conditions circa 1766), the project site is to the 

west of a small hill once stood at the edge of the marsh, representing the closest fast (dry) land on the 

eastern side of the creek (see Figure 3). A small area at the western end of the project site, in the vicinity 

of the intersection of Smith Street and 9th Street, was occupied by a narrow neck of land that extended 

through the marsh.  

The street widths of the project site corridors have remained consistent since at least the 1880s. Current 

USGS maps indicate that the general elevation of the project site is approximately 10 to 15 feet above 

mean sea level, with the highest elevation near 2nd Avenue and sloping down to the west (see Figure 1). 

The topography is more level within the portion of the project site on the west side of the Gowanus Canal, 

where the elevation is at less than 10 feet above mean sea level. The general topography of the site is 

consistent with that depicted on USGS maps dating back to at least 1897, suggesting that little change has 

occurred in the last century. As part of this Phase 1A study, a review of historic maps containing historic 

elevation information was conducted to assess the historic landscape of the project site and its 

surrounding area. The results of this examination of historic maps and the changes that have been 

observed in street corner elevations surrounding the project site are presented in Table 2-1.  
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Table 2-1 

Street Corner Elevations as Identified on Historic Maps  

Map/Year Map Datum 

Elevation (in feet) at the Intersection of: 

2nd Avenue 
at 7th Street 

2nd Avenue 
at 8th Street 

2nd Avenue at 
9th Street 

9th Street at 
Smith Street 

1886 Robinson Above High Tide 11 11.5 11.8 12.1 

1898 Ullitz Atlas Not included in key n/a 8.56 7.46 n/a 

1903 Ullitz Atlas Above High Tide n/a 10.5 9 9.5 

1915 Sanborn Map Not included in key 8 8.5 7.45 9.5 

1935 Rock Data Map Brooklyn Borough Datum 8 8.5 7.3 11.3 

1950 Sanborn Map Above Mean High Tide 8 8 7.5 9.5 

2012 Sanborn Map Above Mean High Tide 8 8 7.5 9.5 

Notes: Certain historic maps appear to be depicting the city’s legal/proposed grade at these intersections, which may not 
have been the same as the actual elevation. Only the 1935 Rock Data Map identifies both the legal and actual grades at 
certain locations.  

 

These street corner elevations indicate that relatively minor fluctuations in street elevation have occurred 

over the last 130 years, though some discrepancies do exist. Small differences in elevation between 

historic maps may therefore vary according to the datum
1
 that was used to calculate the elevation; the 

exact point where the elevation was measured, which likely also varied as some cartographers measured 

the center of intersections and others measured specific street corners; and whether the map was showing 

the legal (planned) grade established by the city or the actual grade as currently developed at the time. 

Elevations of the same ground surface taken relative to different datum points will therefore differ despite 

the fact that they refer to the same location. Therefore, understanding the datum from which an elevation 

was measured is critically important to an analysis of historic elevation and landscape change.  

Datum points have historically been linked to tidal action, with mean sea level representing the average of 

high and low tide. A committee to plan and construct Brooklyn’s streets was established by an act of 

legislature in 1835 (Koop 1914). Surveyor J.S. Stoddard was hired by the commission to survey the 

locations of the streets and place monuments with known elevations at planned street corners (ibid). 

Stoddard’s elevations were relative to the Brooklyn Highway Datum, which was “taken from 827 of these 

monuments [relative] to the highest tidewater mark and mark in feet…[to] aid in the future pitching and 

grading of the streets” (ibid: 74). However, Stoddard recorded neither his original benchmarks nor 

information regarding tidal observations (ibid). Stoddard’s measurements were then used to establish 

datum points elsewhere in Brooklyn and as a result, “on account of discrepancies having crept in, the 

datum points failed to preserve the uniformity” that their creators intended (ibid: 75). The modern 

Brooklyn Borough Datum is 2.547 feet higher than the National Geodetic Vertical Datum of 1929 

(NGVD29), an approximation of mean sea level at Sandy Hook, New Jersey. The NGVD29 datum has 

largely been replaced by the North American Vertical Datum of 1988 (NAVD88), the 0-point of which is 

approximately 1.1 feet higher than the 0-point of NGVD29. 

The National Oceanic and Atmospheric Administration (NOAA) has calculated that since 1850, the mean 

sea level near the Battery at the southern end of Manhattan has risen at a rate of approximately 2.84 

millimeters per year, or approximately 0.93 feet over the course of a century (NOAA 2013). Therefore, 

while the location of sea level should not contribute greatly to differences in elevation as depicted on 

historic maps, some variation may be the result in the change of sea level itself or in inaccurate ways of 

measuring sea level and high tide during the historic period.  

 

 

                                                      

1
 A datum is the point from which surface elevations are measured (where the elevation is considered to be 0). 
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C. SOILS 

The United States Department of Agriculture (USDA) Web Soil Survey
1
 indicates that the majority of the 

project site is characterized by a soil complex known as “Urban Land, Reclaimed Substratum (UrA).” 

The extreme western portion of the project site is in the vicinity of two additional soil complexes: the 

“Urban Land-Greenbelt Complex (UGB)” and the “Urban Land, Till Substratum Complex (UtB).” These 

soil types are composed of minor components associated with other soil types, including the Ebbets, 

LaGuardia, and Greenbelt soil complexes with small portions of other soil types. These soil types are 

described in greater detail in Table 2-2 and are depicted in Figure 4.  

Table 2-2 

Project Area Soils 

Series 
Name Soil Horizon Depth (in inches) Texture, Inclusions Slope (%) Drainage Landform 

Urban 
Land, 

Reclaimed 
Substratum 

M: 0 to 15 Cemented Material 

0 to 3 Unknown Summit 
2^C: 15 to 79 Gravelly Sandy Loam 

Urban 
Land, Till 

Substratum  

M: 0 to 15 Cemented Material 
3 to 8 Unknown Summit 

2^C: 15 to 79 Gravelly Sandy Loam 

Ebbets 

A: 0 to 4 

Loamy fill with construction debris 0 to 8 Well-drained 
Anthropogenic 
urban fill plains 

Bw: 4 to 8 

C1: 8 to 60 

Greenbelt 

^A: 0 to 5 Loam 

3 to 8 Well-drained 
Summit, 

backslope, 
footslope 

^Bw1: 5 to 16 Loam 

^Bw2: 16 to 30 Loam 

^C: 30 to 79 Sandy Loam 

LaGuardia 

A: 0 to 8 

Fill materials; gravelly sandy loam 0 to 8 Well-drained 

Modified 
landscapes 
near urban 

centers 

Bw: 8 to 26 

C: 26 to 79 

Sources: USDA web soil survey, accessed January 2017.  

 

A series of soil borings along the proposed project corridor was completed by DDC in 2015 (see 

Appendix B). The borings indicate that the entire project corridor is covered with a layer of fill material 

measuring between approximately 8 and 20 feet below the ground surface. Many of the borings to the east 

of the Gowanus Canal showed evidence of peat layers which likely denote the bottom of the marshes that 

formerly occupied the majority of the site. Peat was identified within the streetbed of 9th Street at depths 

of 10 to 15 feet below the ground surface and within 2nd Avenue at depths between 12 and 17 feet. West 

of the Canal, two borings—one within Smith Street south of 9th Street and one in the location of the new 

outfall north of 9th Street near the Canal—included evidence of peat. As there was some dry land west of 

the Canal, less peat is expected in this location. The boring within Smith Street included only “little peat” 

mixed with silt and roots at a depth of 11 feet below the ground surface. The boring in the vicinity of the 

outfall identified a gray brown silty clay layer with peat at a depth of 20 feet and a layer of brown peat at 

a depth of 30 feet. Another series of older soil borings is included in the 1935 Rock Data Map; however, 

those boring logs do not differentiate between mud and peat and are therefore less useful.   

                                                      

1
 Accessed through: https://websoilsurvey.sc.egov.usda.gov/. 



 

 10  

  Precontact Period Chapter 3:

A. PREVIOUSLY IDENTIFIED NATIVE AMERICAN ARCHAEOLOGICAL SITES 

NEAR THE PROJECT SITE 

In general, Native American habitation sites in the northeastern United States are most often located in 

coastal areas with access to marine resources, and near fresh water sources and areas of high elevation 

and level slopes not exceeding 10 to 12 percent (NYAC 1994). The potential presence of Native 

American activity near a project site is further indicated by the number of precontact archaeological sites 

that have been previously identified in the vicinity of a project site. Information regarding such previously 

identified archaeological sites was obtained from various locations including the site files of OPRHP and 

NYSM—accessed through the Cultural Resource Information System (CRIS) database,
1
 and other 

published accounts.  

The project site is not included within a generalized area of archaeological sensitivity as mapped by 

OPRHP in the CRIS database. Two precontact archaeological sites exist within 1.0 mile of the project 

site, as summarized in Table 3-1. In addition, other sources (e.g., Bolton 1922 and 1934; Parker 1920) 

document Native American sites in the general vicinity of the project site. Additional Native American 

sites were identified between 1 and 2 miles south of the project site, near the shores of the Gowanus Bay 

in the vicinity of what is now the Sunset Park neighborhood of Brooklyn (Bolton 1922). 

Table 3-1  

Previously Identified Precontact Archaeological Sites 

Site Name and Number 

Approximate 
Distance from 

Project Site Time Period Site Type and Information Other Reference(s) 

NYSM Site 3606 
Parker (1920) Site 2 

1 mile 
(5,280 feet) 

Woodland Camp or village  

Native American Burial  
OPRHP Site 

A04701.017322 

0.85 miles 
(4,200 feet) 

Precontact 
Human burial encountered by a private 

landowner. Burial included clam and oyster 
shell and possibly red ochre.  

 

Werpoes 
Bolton (1922) Site 67 

0.85 miles 
(4,200 feet) 

Precontact Village and maize field Bolton 1922 

Sassian’s Maize Land 
Bolton (1922) 

0.6 miles 
(3,250 feet) 

Precontact Planting field 
Bolton 1922 
Grumet 1981 

Source: New York State Cultural Resource Information System (https://cris.parks.ny.gov); Bolton 1922 and 1934; and Grumet 1981. 

 

As seen on Bolton’s 1922 map of Native American sites and trails, the largest village site near the project 

site was Werpos, situated near the intersection of Hoyt and Baltic Streets, approximately 0.85 miles 

northeast of the project site near what was originally the northern terminus of the stream that was 

subsequently converted into the Gowanus Canal (Bolton 1922, Bolton 1934). The village was on the 

western side of the creek that originally ran through the area and was therefore on the opposite shore from 

the project site. Bolton indicated that the village was abandoned shortly after European settlement and 

that the village was originally inhabited by the Manhattan Indians (Bolton 1922). The same group 

maintained a second village also called Werpos within what is now Greenwich Village in Manhattan 

                                                      

1
 https://cris.parks.ny.gov.  

https://cris.parks.ny.gov/
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(ibid). In 2004, the New York City Office of the Chief Medical Examiner (OCME) reported to OPRHP 

that the skeleton of a male Native American had been discovered on private property in the immediate 

vicinity of the village of Werpos (OPRHP Site A04701.017322). The burial was found in a context with 

clam and oyster shells and red ochre (Adams 2004).  

A large maize planting field was situated immediately to the northwest of the village (ibid). A trail 

extended southwest from this site and Bolton’s map indicates that another Native American settlement 

was situated along this branch (Bolton 1922). It is possible that the southern site was a planting field 

known as “Sassian’s Maize Land” (Grumet 1981: 50). Another Native American trail, later known as 

Gowanus Road, extended along the southeastern side of the Gowanus Creek from a point near modern 

Atlantic Avenue to settlements along the Gowanus Bay to the south of the project site. At its closest 

point, the trail was several blocks to the east of the project site in the vicinity of what is now 5th Avenue. 

B. PRECONTACT ARCHAEOLOGICAL SENSITIVITY 

As described above, Native American activity has been documented to the northeast of the project site. 

While no sites have been documented on the southern or eastern sides of the Gowanus Creek, it is highly 

likely that Native Americans used the marshes in the vicinity of the project site as an important source of 

plant and animal food resources and it is likely that habitation sites were present on the eastern side of the 

creek. Marine life and wild game would have been abundant in this area during the precontact period, 

making western Brooklyn attractive to Native Americans. However, the project site was almost entirely 

inundated by the Gowanus Creek and its associated marshland. While it is possible that intact precontact 

ground surface may exist at very great depths that pre-date the formation of the marshes, the proposed 

project is not expected to penetrate those potential ground surfaces. 
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  The Historic Period Chapter 4:

A. THE EARLY HISTORY OF THE PROJECT SITE 

New York was “discovered” by Giovanni de Verrazano in 1524 and explored by Henry Hudson in 1609, 

thus marking the beginning of European occupation in the area. Hudson described the Brooklyn Heights 

neighborhood to the north of the project site as having “magnificent forests gorgeous with autumnal hues” 

(Stiles 1867: 9). By 1621, the area had become part of a Dutch colony and the States-General in the 

Netherlands chartered the Dutch West India Company (“WIC”) to consolidate Dutch activities in the New 

World. It was at this time that the WIC began to purchase large tracts of land from the Native Americans. 

The WIC began to purchase land in northwest Brooklyn in the late 1630s (Bolton 1975). It has been 

speculated that the sale of Brooklyn land “saved New Netherland from being abandoned by the West 

India Company” (Armbruster 1918: 3). After the WIC purchased the land from the local Native 

Americans, they in turn granted it to European settlers.  

The western end of Long Island was settled in the first half of the 17th century by predominantly Dutch 

and Walloon (French Protestants from Belgium who fled to escape persecution) families. In 1638, land 

was granted to any individual who promised to establish a farm in the area (Armbruster 1918). Six 

independent towns were established in the second and third quarters of the century. One of these was 

Brooklyn, where the project site was located. Brooklyn was first settled in the 1640s, although not 

formally organized until 1746. While at first the WIC granted patroonships—a patroon was the “feudal 

chief” of a small colony of fifty or more individuals (Stiles 1867: 20)—they found that farms were more 

successful if the land was granted directly to individual farmers. Therefore, the land was given the name 

Brooklyn, which is derived from the Dutch Bruijkleen, meaning “a free loan, given to a tenant or user for 

a certain consideration” (Armbruster 1914: 20). The name went through several changes throughout the 

Dutch and English colonial periods—from Bruijkleen to Breukelen to Brookland and, finally, to 

Brooklyn. English settlements were established throughout Brooklyn during the mid-1600s. In 1664, the 

English took control of the colony and it was renamed “New York.” As described in Chapter 2, 

“Environmental and Physical Settings,” the 1776 Ratzer map, depicting conditions in 1766, indicates 

that the project site was inundated by the Gowanus Creek and its associated marshes. The dry land to the 

east and west of the marshes was occupied by farms and small homesteads in the time leading up to the 

Revolutionary War.  

B. THE BATTLE OF BROOKLYN 

Like all of what is now New York City, Brooklyn was occupied by the British during the Revolutionary 

War in the late 18th century. The most prominent battle in the New York region was the Battle of Long 

Island, also known as the Battle of Brooklyn, which occurred on August 27, 1776. The history of the 

battle has been extensively documented in both historic sources (e.g., Furman 1824, Ward 1839, Bailey 

1840, Onderdonk 1849, Lossing 1850, Stiles 1867, Field 1869, Johnston 1878, and Fraser 1909) and 

contemporary works (Gallagher 1998, Schecter 2002, and Reno 2008) as well as through archaeological 

investigations (Hunter Research 2011; Dietrich and Loorya 2012). As such, the history of the complete 

battle, which was waged across much of Brooklyn as troops moved from east to west, will only be briefly 

summarized here with a particular focus on the military activity that occurred in the immediate vicinity of 

the project site.  
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The Cortelyou House, located to the northeast of the project site near the intersection of what is now 5th 

Avenue and 3rd Street, has since been reconstructed as the Old Stone House. This house was the scene of 

some of the battle’s most intense fighting (Reno 2008). Around noon on that day, British troops—led by 

Lord Cornwallis—approached from the north to meet the American troops—led by Lord Stirling—along 

the Gowanus Road to the east of what is now 5th Avenue. The American soldiers suffered greatly during 

the fight, and soldiers from Maryland are said to have stayed behind to continue the fight, sacrificing 

themselves to allow the remaining regiments to retreat (ibid).  

Numerous maps were created in the 19th century to depict the sequence of the battle, including the 

fighting at the Cortelyou House. Stiles’ 1867 map depicts the Cortelyou House, but otherwise does not 

depict battle activity near the project site. Field’s 1869 map and Johnston’s 1878 map of troop positions 

and movements both indicate that Stirling’s troops retreated west across the swamps in the vicinity of the 

project site. A map included in Bailey’s 1840 history of the battle depicts the location of the Maryland 

soldiers’ defeat further to the northwest, in the location of what was known as Freeke’s Mill Pond. As 

described previously, there has been speculation that these soldiers were buried in a mass grave in the 

vicinity of the project site. No primary source materials have been located that confirm the presence or 

location of a mass grave in the vicinity of the project site. Multiple locations have been proposed for the 

possible cemetery, all of which are east of the project site. The most frequently cited location of the 

cemetery is on a hill located east of 2nd Avenue. As seen on Figure 3, at the time of the Revolutionary 

War, the project site was inundated marshland and the hill that has been identified as a potential burial 

location is to the east of the project site (AKRF 2016). While it is known that soldiers retreated across the 

marshes and that many may have perished in the swamps, it is impossible to say with certainty if the 

marshes within the project site were the final resting place of any of the soldiers who fought in the battle.  

C. THE MILLING INDUSTRY IN THE 18TH CENTURY  

Sproule’s 1781 map of Brooklyn continues to depict the majority of the project site as inundated with 

marshland and the waters of the Gowanus Creek. The marshes were heavily utilized by salt hay farmers, 

but the area soon became a center of milling activity (Hunter 2011). However, the map reflects the 

construction of a mill and mill dam along the western side of the creek in the vicinity of the project site. 

This mill is also depicted on the 1782 British Headquarters Map (and the copy made in 1900 by B.F. 

Stevens). The history of the mill was documented in Hunter’s 2011 cultural resource assessment of the 

Gowanus Canal. As described by Hunter, the mill was founded in the late-18th century by John Rapelje 

and was later owned and operated by John Coles (Stiles 1867). As described by Stiles (1867):  

…the mill pond was an artificial work, being excavated out of the marsh, on the side of 

the Gowanus Kil [sic], by negro labor. Jordan Cole’s house was situated on Ninth Street, 

between Gowanus Canal and Smith street (Stiles 1867: 67). 

A map produced in 1836 prior to the sale of the mill complex (reproduced in Appendix D of the Hunter 

report) depicts a “mansion” in the center of what is now 9th Street east of Smith Street and the mill itself 

further to the east, within the line of 9th Street at the Gowanus Canal. The 1821 Randel Map continues to 

depict the mill, labeled “Cole Mill,” at the western end of the project site. The 1836 Colton Map, which 

identifies “Cole’s Mill Pond” and the 1844 Hassler Coastal survey continue to depict Cole’s Mill at the 

western end of the project site (see Figure 5).  

D. THE CONSTRUCTION OF THE GOWANUS CANAL  

In the first half of the early 19th century, Brooklyn’s landscape was transformed as farms and large 

estates were broken up and divided into smaller blocks and lots for residential development. As part of 

this urban development, the marshes adjoining the Gowanus Creek were filled in to create developable 

land. Richard Butt’s 1846 map of Brooklyn reflects the proposed filling in of the Gowanus Creek marshes 

and the construction of streets through the newly created land. Similar projections are depicted on 
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Sidney’s 1849 map. In 1849, a 30-foot railroad drawbridge was constructed across the Creek in the 

vicinity of modern 9th Street (Hunter 2004). The early-to mid-19th century urbanization and 

industrialization of Brooklyn, then an agricultural suburb, resulted in the construction of the Gowanus 

Canal, which was planned and built in stages between the 1840s and 1870s (Hunter 2011). The 

construction and later completion of the Canal resulted in the rapid industrialization of the surrounding 

neighborhood (ibid).
1
  

Connor’s 1852 map of Brooklyn reflects the construction of the Canal. While the map does not depict 

individual building footprints, it does use shading to identify developed areas. The map shows that the 

project site was developed with buildings to the west of the Gowanus Canal—where 9th Street was then 

known as “Church Street”—but not to the east of the Canal. Colton’s 1855 map similarly uses shading to 

the depict development on the western side of the creek, but shows that the eastern side was still largely 

inundated marshland. That map also depicts the drawbridge that crossed the Canal in this location and the 

rail line that extended down 9th Street in either direction.  

A coastal survey produced in 1856 by F.H. Gerdes reflects significant development in the vicinity of the 

project site. That map depicts 9th Street as a rail corridor throughout the entire length of the project site. 

The rail line is depicted as running north along 3rd Avenue before turning west down 9th Street and 

continuing across the Gowanus Creek via bridge. The construction of the Canal’s bulkhead walls is 

visible to the north of the project site, though the Gowanus Creek in the immediate vicinity of the project 

site appears to have been largely unmodified at the time with the exception of the area immediately 

surrounding 9th Street. To the west of the creek, the project site is depicted as having been filled in and 

developed with a number of structures on the north and south sides of the 9th Street rail corridor. On the 

eastern side of the creek, a large pier or bulkhead is depicted extending north and south of 9th Street. 

Several larger buildings were constructed south of the rail line as were smaller buildings to the north. To 

the east, some landfilling is depicted within the former marshes, but the majority of the development was 

in the vicinity of the original fast land east of 2nd Avenue. When it was constructed circa 1840, 3rd 

Avenue was among the first roads to be opened through the area and the Gerdes survey depicts it as a 

major corridor (Stiles 1869). 

Dripps’ 1869 atlas of Brooklyn reflects the completion of the Gowanus Canal’s construction. At that time, 

9th Street was still an active rail corridor. The properties adjacent to the street were developed with 

numerous buildings used for industrial purposes, including coal yards. Along the waterfront to the east of 

the Canal were additional industrial enterprises, including a saw mill. The land south of 9th Street 

between 1st and 2nd Avenues was undeveloped at that time, and only a handful of historic lots were 

developed along the north site. At this time, 2nd Avenue was largely undeveloped between 7th and 9th 

Streets, likely due to the presence of basins extending east of the Canal near 7th and 6th Streets. 

Bromley’s 1880 atlas and Hopkins 1880 atlas both depict the project site in a nearly identical manner as 

the 1869 Dripps map. Those maps depict little development along 2nd Avenue and a small number of 

developed lots on the north side of 9th Street. The streetcar line continued to run along 9th Street, but 

only as far west as the Canal. To the south of 9th Street, a cloth or hat factory and several houses had been 

constructed. On the western side of the Canal, the area continued to be used for industrial purposes, 

largely associated with the coal and sulphur industries. The Hopkins atlas also depicts a 6-inch water line 

within a portion of 9th Street west of 2nd Avenue.  

Robinson’s 1886 atlas of Brooklyn (see Figure 6) reflects additional development surrounding the project 

site, but few changes are shown to the streetbeds of 9th Street or 2nd Avenue. The map depicts the 

construction of a water line in 9th Street west of the Canal. Additional industrial and residential structures 

                                                      

1
 The history and influence of the Gowanus Canal are summarized in greater detail in Hunter (2011) and Dietrich 

and Loorya (2012).  
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were constructed along 9th Street between the Canal and 2nd Avenue and along 2nd Avenue between 7th 

and 9th Streets. This stretch of 2nd Avenue does not appear to have been developed with water or sewer 

lines at this time. A Sanborn map published the same year depicts a 6-inch water line and a series of 

hydrants within 9th Street, but does not depict utilities within 2nd Avenue. By the publication of the 1898 

and 1903 Hyde atlases of Brooklyn, however, many more utility lines had been installed within the 

streetbeds of both 2nd Avenue and 9th Street. 

E. THE PROJECT SITE IN THE 20TH CENTURY 

A Sanborn map published in 1904 depicts a small wood frame “bridgemaster’s house” within the 

streetbed of 9th Street on the west side of the Canal. The 9th Street Bridge was replaced with a bascule 

bridge in 1905 (Hunter 2004). The 1908 Bromley and 1916 Hyde atlases of Brooklyn depict few changes 

to the street corridors included within the project site. Both maps continue to show the streets as active 

streetcar corridors with numerous subsurface utilities. The 1915 Sanborn map does not depict any 

additional changes to the streetbeds within the project site. While the map continues to depict a structure 

associated with a “bridge tender” slightly to the south of that seen on the 1904 Sanborn, the map does not 

depict the 9th Street Bridge itself.  

By 1929, streetcars began to be replaced by a network of subways, and the surface lines in the vicinity of 

the project site were slated to be replaced. The 1929 Bromley atlas of Brooklyn continues to depict 

streetcar lines within the streetbed of 9th Street, but notes that an elevated subway line was to be 

constructed through the area. The first elevated subway bridge in this area was constructed in 1933 

(Hunter 2004). The elevated structure is depicted on the 1939 Sanborn map of Brooklyn. That map also 

depicts a “lift bridge” across the Gowanus Canal along the line of 9th Street. Sanborn maps published in 

1950 do not depict any additional changes to the project corridor. The elevated subway bridge along 9th 

Street was replaced in the late-20th century (ibid). The project corridor has remained an active roadway 

since that time.  
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  Conclusions and Recommendations Chapter 5:

A. SENSITIVITY ASSESSMENT 

As part of the background research for this Phase 1A Archaeological Documentary Study, various 

primary and secondary resources were analyzed, including historic maps and atlases, historic photographs 

and lithographs, newspaper articles, and local histories. The information provided by these sources was 

analyzed to reach the following conclusions. 

DISTURBANCE ASSESSMENT 

The locations of the project site streetbeds have all been disturbed to some extent as a result of the 

construction of the streets and grading and paving associated with street maintenance. The project site has 

also experienced disturbance as a result of the construction and demolition of bridges, street car lines, and 

roads. It is assumed that all of the streetbeds are disturbed to depths of approximately 1 to 1.5 feet below 

the existing streetbeds. In addition, all of the project site streetbeds have been disturbed to greater depths 

during the installation of utilities. It is assumed that the locations of any existing utilities are considered to 

be disturbed from the ground surface to a depth of one to two feet below the bottom of the utility line and 

to a distance of one to two feet on either side, beyond the outer edges of each utility line, representing the 

trench that was likely dug as part of the line’s installation. Any location where no utilities are present or 

where there is a space of five feet or more between the outer edges of existing utilities should be 

considered undisturbed. Those locations beneath the disturbed portions of existing utility trenches are also 

considered undisturbed. The proposed outfalls are replacing existing outfalls and therefore, those portions 

of the project site are considered to be extensively disturbed.  

PRECONTACT SENSITIVITY ASSESSMENT 

The precontact sensitivity of project sites in New York City is generally evaluated by a site’s proximity to 

level slopes, water courses, well-drained soils, and previously identified precontact archaeological sites. 

The project site is situated on a peninsula near tidal marshland and high ground, and would therefore have 

been an ideal site for camping or hunting and gathering, or permanent occupation. The majority of the 

project site was formerly inundated marshland. The project site has experienced substantial disturbance as 

a result of the construction, grading, and paving of streets, the installation of utilities, and the construction 

of bulkheads and bridges. Prior to the rise of sea levels, it is likely that the locations of the former 

marshland were exposed to the air and were used as Native American living surface before being 

inundated. However, these deposits are very deeply buried and would be expected to be located beneath 

the peat layers that were identified in soil borings at depths of 10 to 17 feet beneath the ground surface 

across the project site. The proposed project is not expected to result in impacts on potentially deeply 

buried soil layers. Therefore, the project site is determined to have low sensitivity for precontact 

archaeological resources.  

HISTORIC SENSITIVITY ASSESSMENT 

The portion of the project site situated to the east of the Canal was inundated marshland until the mid-

19th century, when the construction of the Gowanus Canal resulted in the rapid industrial development of 

the area. No map-documented structures have been identified within this portion of the project site, which 

remained an active rail and road corridor throughout the historic period after it was filled. Finally, the area 

contains existing utilities in close proximity to the locations of proposed utilities. On the western side of 
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the Canal, the streetbed of 9th Street was formerly the site of the Cole’s Mill complex, which included a 

mansion and a mill within the streetbed. Hunter’s 2011 archaeological assessment determined that the 

location of Cole’s Mill was not sensitive as a result of extensive disturbance associated with the 

construction of the existing 9th Street Bridge and the construction of several previous bridges in the same 

location. The construction of the existing elevated subway trestle would also have resulted in disturbance 

to the area. Finally, the proposed utilities are in close proximity to existing utilities (see Appendix A). 

Therefore, the project site is determined to have low sensitivity for archaeological resources dating to the 

historic period. 

B. RECOMMENDATIONS 

The project site is determined to have low sensitivity for archaeological resources dating to both the 

precontact and historic periods. Therefore, no additional archaeological analysis is recommended.  
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Photographs

1.18.17

9th Street Infrastructure Improvements
NYC DDC Capital Project No. SEK-20068

2Looking east along 9th Street from a point near the eastern side of the Canal.

1View of 9th Street looking east towards the Gowanus Canal from a point east of Smith 
Street, beneath the 9th Street Bridge.
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9th Street Infrastructure Improvements
NYC DDC Capital Project No. SEK-20068

4View of 2nd Avenue looking north from 9th Street.

3View east along 9th Street towards 2nd Avenue.
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9th Street Infrastructure Improvements
NYC DDC Capital Project No. SEK-20068

6Looking south along 2nd Avenue from a point near 7th Street.

5View north along 2nd Avenue looking towards 8th Street.
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9th Street Infrastructure Improvements
NYC DDC Capital Project No. SEK-20068

8Location of the outfall on the east side of the canal

7Location of the outfall on the west side of the canal
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2ND AVENUE FROM 9TH STREET TO 7TH STREET

NEW 24" R.C.P. COMBINED SEWER

30" R.C.P. COMBINED SEWER

INCL. CONCRETE CRADLE ON PILES

12"E.S.V.P. COMB.SWR.

INCL. CONCRETE CRADLE

ON PILES (SEE PROFILE "E")

CONNECT NEW 20"W.M.

TO EXISTING 20"W.M.

CONNECT NEW 16"W.M.

TO EXISTING 16"W.M.

NEW 16"W.M. REPLACING

EXISTING 16"W.M.

NEW 20"W.M. REPLACING

EXISTING 16"W.M.

CONNECT NEW 8"W.M.

TO EXISTING 8"W.M.

INCL. CONCRETE CRADLE ON PILES

 (PROFILE "D" SEE SHEET 6)

EXIST. COMB.SWR. TO BE

REMOVED/ABANDONED

EXIST. STM. SWR. TO BE

REMOVED/ABANDONED

EXIST. COMB.SWR. TO BE

REMOVED/ABANDONED

EXIST. 6" FORCE MAIN

TO BE RELOCATED

U4

WATER MAINS AND APPURTENANCES IN 9TH STREET ETC.

CHAMBER NO.1

(SEE DETAILS

ON SHEET 7)

EXIST. COMB.SWR. TO BE

REMOVED/ABANDONED

NEW 6" FORCE MAIN

CONNECT NEW 6" FORCE MAIN

TO EXIST. 6" FORCE MAIN

NEW 12"W.M.

NEW 18" E.S.V.P. COMBINED SEWER

INCL. CONCRETE CRADLE ON PILES

 (PROFILE "C" SEE SHEET 6)

INCL. CONCRETE CRADLE ON PILES

 (PROFILE "C" SEE SHEET 6)

       NEW  12" E.S.V.P. SAN. SWR.

       ENCASED IN CONCRETE ON

       MINI PILES (PROFILE "B" SEE SHEET 5)

NEW  STD. 6'-0" DIA.

PRECAST M.H.

NEW  STD. 7'-0" DIA.PRECAST M.H.

(MODIFIED).

NEW  12" E.S.V.P. SAN. SWR.

ENCASED IN CONCRETE

ON MINI PILES

(PROFILE "A" SEE  SHEET 5)

NEW 53"Wx34"H H.E.R.C.P.

COMBINED SEWER INCL.

CONCRETE CRADLE ON PILES

EST.   66 L.F. - 8" C.I.S.P. H.C. DRAIN ON CONCRETE CRADLE (RECONNECTION)

EST.   12 L.F. - 8" C.I.S.P. H.C. DRAIN ON CONCRETE CRADLE (RECONNECTION) EST.   12 L.F. - 8" C.I.S.P. H.C. DRAIN ON CONCRETE CRADLE (RECONNECTION)

CATCH BASIN TYPE 1

CATCH BASIN TYPE 1 CATCH BASIN TYPE 1

MODIFIED PRECAST MANHOLE DETAIL

C.B. TYPE 3
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            RECONN. EXIST. 15"

           COMB. SWR.

          AT EXIST.  INV. EL. 0.91±

INV. EL.  0.67 INV. EL.  0.30

              EXIST. 15"  COMB. SWR. TO BE

            REMOVED/ABANDONED

            NEW  24" R.C.P. COMB. SWR.

         AT  INV. EL. 0.30

        (SEE PROFILE "D")

INV. EL.  0.91

            NEW  12" E.S.V.P. SAN. SWR.

         AT  INV. EL. 0.91

        (SEE PROFILE "B" SHEET 5)

            NEW  12" E.S.V.P. SAN. SWR.

         AT  INV. EL. 0.67

        (SEE PROFILE "A" SHEET 5)
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            NEW 30" R.C.P.

         COMB. SWR. EAST SIDE

         AT INV. EL. 0.20

         (PROFILE SEE SH.4)

            NEW  20" R.C.P. COMB. SWR.

         AT  INV. EL. 0.30

        (SEE PROFILE "C")
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PILE CAP

ONE #8 (1IN DIA)

THREADBAR

SPACERS AT

10 FT O.C.

4000 PSI

GROUT

BOTTOM

OF CASING

CASING

35 TON GROUTED FRICTION PILE (MINI PILE)

COUPLERS AS

REQUIRED

L
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N
G

T
H

6
"
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N

C
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D
 
L
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H

AA

BB

SCALE: N.T.S.

ONE #8 THREADBAR

GRADE 60

CASING: 8.62 IN O.D.

                7.98 IN I.D.

0.32 IN

THICK WALL

SPACERS AT

10 FT O.C.

4000 PSI

GROUT

SECTION A-A

ONE #8 THREADBAR

GRADE 60

8.6 IN DIA

SPACERS AT

10 FT O.C.

4000 PSI

GROUT

SECTION B-B

NOTES: 
FOR MINI PILE SPECIFICATIONS

SEE ADDENDUM NO. 2  FOR DETAILS.

C
A

S
E

D
 
L

E
N

G
T

H

TABLE OF MINI PILES PARAMETERS

 CAPACITY, tons

FOR PLAN &

PROFILE

SEE SH. NO.

LOCATION

DESIGN

9th ST. BETWEEN SMITH ST. &

GOWANUS CANAL

DIAMETER,

     in.

CASED

LENGTH,

ft.

PUSHBACK

LENGTH,

ft.

CASING

LENGTH,

ft.

UNCASED

LENGTH,

ft.

SAFETY

FACTOR

GROUT TO GROUND

BOND STRENGTH,

psf.

ULTIMATE

TOTAL

LENGTH,

ft.

24 2 26 30 2.5 2,880 35 98 8.6 56 2

9th ST.- OUTFALL No.2 (150' EAST

OF OUTFALL No.2 on 9th ST.)

30 2 32 29 2.5 2,880 35 95 8.6 61 2

9th ST. - 150' to 550' EAST OF

OUTFALL No.2 on 9th ST.)

28 2.5 2,880 35 91 8.6 53 2,323 2 25

9th ST. - 550' EAST OF OUTFALL

No.2 to 2nd AVE. on 9th ST.)

28 2.5 2,880 35 89 8.6 43 313 2 15

5'-0" 5'-4"

6'-10"

8'-6"

10" SAN. SWR.

(EXIST.)

15" STORM. SWR.

(NEW)

8" WATER MAIN

(EXIST.)

SIDEWALK OR

GROUND SURFACE

INV. EL.

2.90±

INV. EL.

4.75

MINI PILE

8.6" DIA.

L=56'

3'-4"1'-9"

FOR PLAN AND PROFILE SEE SHEET No. 2

9TH STREET FROM SMITH STREET TO  WEST SIDE OF GOWANUS CANAL

SECTION C-C
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NEW 18" D.I.P. CL. 56 STORM SEWER

AT INV. EL. 0.66

1
'
-
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"

6
"
 
(
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.
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7
"

3
'
-
1

"

22'-6"

OUTFALL NO.1 PAYMENT LIMIT

EXISTING CONCRETE

BULKHEAD

OUTFALL PLAN

AA

22'-0"

OUTFALL NO.1 PAYMENT LIMIT

SECTION A-A

EXISTING SURFACE EL. 10.83±

 M.H.W. 0.60±

 M.L.W. -4.13±

NATURAL BOTTOM

3'-0"
5'-0" (TYP.)

SEE SECTION B-B

SEE SECTION C-C

30 TON MINI

PILE (TYP.)

1" CLEARANCE

OVER PILES

6
"

#6@12"

3 #6@3"

E.W.(TYP.)

SEE PILES PLAN

#6@6"

6"

EXISTING CONCRETE

BULKHEAD

±2'-6"

SECTION C-C

1
'
-
8

"
6

"

3
'
-
8

"

2'-10"

SECTION D-D

#6@12"

#6@6"

4
"

30 TON MINI

PILE (TYP.)

1 #6

3 #6 OVER PILES

#6@12" O.C.

BETWEEN PILES

1'-6"

PILE PLAN

2
'
-
1
0
"

5'-0"

6"

3 #6@3"

OVER PILES (B.W.)

12"

#6@12"

BETWEEN PILES (B.W.)

EXISTING CONCRETE

BULKHEAD

1
2

"

6" ADD. CONC.

3"

CONST.

JOINT

20 TON TIMBER

PILE (TYP.)

1'-5" 1'-5"

2'-10"

1'-5" 1'-5"

1
'
-
6

"

3"

#6@6"

#6@12"

#6@6"

O U T F A L L  NO. 1

9 TH STREET AND GOWANUS CANAL

C OF NEW 18" D.I.P. CL. 56

STORM SEWER

L

C OF NEW 18" D.I.P. CL. 56

STORM SEWER

INV. EL. 0.66

2
"

C
L

E
A

R
E

N
C

E

L

INV. EL. 0.66

D

D

C

C

B

B

C

C

1.      THE NYCDOT WEST 9TH ST. BRIDGE SHALL BE MONITORED FOR MOVEMENT AND VIBRATION DURING

THE ENTIRE CONSTRUCTION OPERATION. THE MONITORING PROGRAM SHALL BE SUBMITTED UNDER 

NOTES:

A SEPARATE DRAWING.

2.      THE MAXIMUM LIMITS FOR MOVEMENT AND VIBRATIONS SHALL BE ESTABLISHED BY NYCDOT PRIOR 

TO THE START OF MONITORING.

3.      ALL DIMENSIONS SHALL BE VERIFIED PRIOR TO COMMENCEMENT OF WORK.

4.      THE CONTRACTOR SHALL ACCURATELY LOCATE THE EXTENT AND DEPTH OF THE CONCRETE BULKHEAD.

5.      ALL REBARS SHALL BE #5@12" UNLESS OTHERWISE NOTED.

6.      THE CONTRACTOR SHALL MAKE USE OF THE EXISTING PILES IF THEY ARE IN GOOD CONDITION AS DIRECTED     

 BY THE ENGINEER. 

B

B

NEW 18" D.I.P. STORM SEWER

AT INV. EL. 0.66

3'-0"

EL. 5.5±

EXISTING CONCRETE BULKHEAD

NEW 18" D.I.P. CL. 56

STORM SEWER

INV. EL. 0.66

APPROXIMATE CUTLINE FOR THE PROPOSED

INSTALLATION OF THE 18"D.I.P. STORM SEWER

SECTION B-B

7.      AFTER CUTTING OF THE WALL AS SHOWN DRILL 2'-0" ON ONE SIDE AND 1'-0" ON OTHER SIDE IN THE CENTER

         OF THE WALL INSERT 3 # 8 L=5'-0" AND FILL THE ENTIRE SPACE WITH PRESSURE CEMENT GROUT.

         COST OF ALL SUCH  WORK TO BE INCLUDED IN THE PRICE BID FOR THE OUTFALL ITEM IN THE CONTRACT.

8.      ANY DAMAGE TO THE CONCRETE WALL SHALL BE REPAIRED BY THE CONTRACTOR AT HIS OWN EXPENSE

         WITHOUT ANY ADDITIONAL COST TO THE CITY AND TO THE SATISFACTION OF THE ENGINEER IN THE FIELD.

APPROXIMATE AREA OF 3'-0" x 3'-0" THE CONCRETE

WALL TO BE CUT FOR THE PROPOSED INSTALLATION

OF THE 18"D.I.P. STORM SEWER

3
'
-
0

"

      3 # 8

(SEE NOTE 7)

1
0

"

7
"

1
8

"
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24'-0"

OUTFALL NO.2 PAYMENT LIMIT

EXISTING BRICK

WALL

OUTFALL PLAN

A

A

24'-0"

OUTFALL NO.1 PAYMENT LIMIT

SECTION A-A

EXISTING SURFACE EL. 10.83±

 M.H.W. 0.60±

 M.L.W. -4.13±

NATURAL BOTTOM

EXISTING BRICK

WALL

C OF NEW 42" D.I.P. CL. 56

STORM SEWER

INV. EL. -1.52

L

#6@6"

3 #6@3"

E.W.(TYP.)

SEE PILES PLAN

30 TON MINI

PILE (TYP.)

3'-0"

PILE PLAN

3
'
-
3
"

5'-0"

3 #6@3"

OVER PILES (B.W.)

#6@12"

BETWEEN PILES (B.W.)

EXISTING CONCRETE

BULKHEAD

2
"

C
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A
R

E
N

C
E

3'-0"

5'-0" 5'-0"
5'-0"

1
2
"

1
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"

5
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-
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"

#6@12"

#6@6"

#6@12"

A A

B

B

SECTION B-B

B

B

B

B

5'-0"

SECTION C-C

C

C

C

C

C

C

#6@6"

#6@12"

NEW 42" D.I.P. CL. 56

STORM SEWER

C OF NEW 42" D.I.P. CL. 56

STORM SEWER

INV. EL. -1.52

3 #6 OVER PILES

#6@12" O.C.

BETWEEN PILES

3'-3"

12"
12"

5'-3"

6" ADD. CONC.

3" 3"

CONSTRUCTION

JOINT

STONE BALLAST

6
"

1
'
-
3
"

3
'
-
9
"

6
"
 
(
T

Y
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.
)

5
'
-
6
"

EXISTING BRICK WALL

EL. 5.5±

 42" D.I.P. CL. 56

STORM SEWER

INV. EL. -1.52

3'-3"

1
8
"

5'-0"

5
'
-
0
"

INSTALL 42" CHECKMATE INLINE

CHECK VALVE OR APPROVED EQUAL

AS DIRECTED BY THE ENGINEER

(SEE THIS SHEET  FOR DETAILS)

INSTALL 42" CHECKMATE INLINE

CHECK VALVE OR APPROVED

EQUAL AS DIRECTED BY  THE

ENGINEER (SEE THIS SHEET FOR

DETAILS)

6
"

6
"

APPROXIMATE CUTLINE FOR THE PROPOSED

INSTALLATION OF THE 42"D.I.P. STORM SEWER

O U T F A L L  NO. 2

9 TH STREET AND GOWANUS CANAL

APPROXIMATE AREA OF 5'-0" x 5'-0"

THE WALL TO BE CUT FOR THE

PROPOSED INSTALLATION OF THE

42"D.I.P. STORM SEWER

1.      THE NYCDOT WEST 9TH ST. BRIDGE SHALL BE MONITORED FOR MOVEMENT AND VIBRATION DURING

THE ENTIRE CONSTRUCTION OPERATION. THE MONITORING PROGRAM SHALL BE SUBMITTED UNDER 

NOTES:

A SEPARATE DRAWING.

2.      THE MAXIMUM LIMITS FOR MOVEMENT AND VIBRATIONS SHALL BE ESTABLISHED BY NYCDOT PRIOR 

TO THE START OF MONITORING.

3.      ALL DIMENSIONS SHALL BE VERIFIED PRIOR TO COMMENCEMENT OF WORK.

4.      THE CONTRACTOR SHALL ACCURATELY LOCATE THE EXTENT AND DEPTH OF THE CONCRETE BULKHEAD.

5.      ALL REBARS SHALL BE #5@12" UNLESS OTHERWISE NOTED.

6.      THE CONTRACTOR SHALL MAKE USE OF THE EXISTING PILES IF THEY ARE IN GOOD CONDITION AS DIRECTED     

 BY THE ENGINEER. 

7.      AFTER CUTTING OF THE WALL AS SHOWN DRILL 2'-0" ON ONE SIDE AND 1'-0" ON OTHER SIDE IN THE CENTER

         OF THE WALL INSERT 3 # 8 L=5'-0" AND FILL THE ENTIRE SPACE WITH PRESSURE CEMENT GROUT.

         COST OF ALL SUCH  WORK TO BE INCLUDED IN THE PRICE BID FOR THE OUTFALL ITEM IN THE CONTRACT.

8.      ANY DAMAGE TO THE CONCRETE WALL SHALL BE REPAIRED BY THE CONTRACTOR AT HIS OWN EXPENSE

         WITHOUT ANY ADDITIONAL COST TO THE CITY AND TO THE SATISFACTION OF THE ENGINEER IN THE FIELD.
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      3 # 8

(SEE NOTE 7)
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PIPE WALL

(4) - 0.75" [19mm] DIA. S/STEEL

HEX HEAD BOLTS

CHECKMATE

(4) - 1.00" [25mm]

DRILL AT FINAL ASSEMBLY

TYP.

INLINE CHECK VALVE DETAIL

                  N.T.C.

42.00" [1067 mm]
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°
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PIPE WALL
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Appendix B: Soil Borings 
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